PAT-NO: JP410168252A
DOCUMENT-IDENTIFIER: JP 10168252 A

TITLE: FILM FOR USE IN SHRINK PACKAGING

PUBN-DATE: June 23, 1998

INVENTOR-INFORMATION:

NAME COUNTRY
OE, HISASHI
INUKAI, AKIHIRO

ASSIGNEE-INFORMATION:

NAME COUNTRY
KK GRAND POLYMERN/A

APPL-NO: Jpr08333807
APPL-DATE: December 13, 1996

INT-CL C08L023/10 , B29C061/06 , CO8J005/18 , CO8K003/26 ,
(IPC) : C08K005/098 , CO8K005/13 , CO8K005/20 , B29C055/12 ,
CO8K003/36

ABSTRACT:

PROBLEM TO BE SOLVED: To provide a film for use in shrink
packaging which has slipping properties such that the film is not
broken by contacts caused in a conveying line immediately after
packaging and also a transparency such that a bar code printed on a
content of a package can be read, by subjecting to biaxial stretching
a resin composition comprising a crystalline polypropylene resin, an
antioxidant, an anti-blocking agent, a slipping agent comprising a
fatty acid amide, a metal salt of a fatty acid and/or a synthetic
hydrotalcite.

SOLUTION: Use is made of a composition comprising 100 pts.wt.
polypropylene containing a xylene-soluble part in an amount of 10wt.%
or less, as measured at 20°C, 0.01 to 1.0 pts.wt. antioxidant having
a static friction coefficient of 1.5 or less as measured at 50°C,
0.05 to 0.6 pts.wt. anti-blocking agent having an average particle
size of 1 to 10um, 0.01 to 0.3 pts.wt. slipping agent comprising a
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22-26C fatty acid amide, 0.005 to 0.2 pts.wt. metal salt of a fatty
acid and/or 0.005 to 0.5 pts.wt. synthetic hydrotalcite. A biaxially
stretched film formed from the composition has a haze of 5% or less
and a static friction coefficient of 1.5 or less, as measured at
50°C.
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BASIC-ABSTRACT:

A shrink packaging film (X) is a biaxially oriented film prepared
from a resin compsn. comprising (A) 100 pts.wt. of a crystalline
polypropylene resin having a xylene-soluble matter content of less
than 10 wt.% at 20 deg. C, (B) 0.01-1.0 pt.wt. of an antioxidant
having a static coefficient of friction of less than 1.5 at 50 deg.
C, (C) 0.05-0.6 pt.wt. of an anti-blocking agent having an average
particle diameter of 1-10 micron, (D) 0.01-0.3 pt.wt. of a slip agent
comprising a 22-26 C fatty acid amide, (E) 0.005-0.2 pt.wt. of a
metal salt of fatty acid, and (F) 0.005-0.5 pt.wt. of a synthetic
hydrotalcite, and the biaxially oriented film has a haze of lesg than
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[Document Name] ** ** Writing

[Title of the Invention] Shrink package wearing film

[Claim(s)]

[Claim 1] The crystailine polypropylene resin (A) 100 weight part whose a xylene meltable part’
to have been measured at 20 degrees C is 10 or less weight %, The antioxidant (B) 0.01
whose ********** measured at 50 degrees C is 1.5 or less - 1.0 weight parts, The anti blocking
agent (C) 0.05 with a mean particle diameter of 1-10 micrometers - 0.6 weight part, The
slipping agent (D) 0.01 which consists of fatty acid amide with 22-26 carbon atoms - 0.3 weight
part, It consists of a biaxially oriented film formed from the resin composition thing containing
fatty acid metal salt (E) 0.005 - 0.2 weight part and/or the synthetic hide ROTARU site (F)
0.005 - 0.5 weight part. This biaxially oriented film is a shrink package wearing film
characterized by Hayes's (ASTM D 1003) being 5% or less, and ********** measured at 50
degrees C being 1.5 or less.

[Claim 2] Said crystalline polypropylene resin (A) is a shrink package wearing film according to
claim 1 characterized by melt flow rates' (ASTM D 1238, 230 degrees' C, 2.16kg of load's)
being 0.5 - 10 8g / minutes, and a propylene content being 30 weight % or more.

[Detailed Description of the Invention]
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[0001]

[Field of the Invention] This invention the character excellent in transparency and slide nature
about the shrink package wearing film which it has in more detail it is related with the shrink
package wearing film which has the transparency which is the grade for which the bar code by
which a film is not beaten even if the product immediately after shrink packaging contacts in
the transportation line, and which was printed by the content while sliding and having a sex
can be read.

[0002]

[Background of the Invention] Although the transparency of a polypropylene regin film
increases by extending Molding-heat stability is bad, and since the crystallinity moreover
changes by the manufacture method of a polypropylene regin, a polypropylene regin
independent is not enough only by carrying out biaxial stretching of the characteristics required
of shrink package wearing films, such as slide nature and transparency.

[0003] Then, an antioxidant, an anti blocking agent, a slipping agent, the weathering stabilizer,
the spray for preventing static electricity, the antifogger, the hydrochloric acid absorbent, etc.
were added by polypropylene as improvement measures, such as slide nature and
transparency.

[0004] The good biaxially oriented film of transparency can be fabricated from such a
polypropylene resin constituent. [ however, the good biaxially oriented film of this
transparency ] At a room temperature, since it is difficult to stabilize ********** of a high
temperature immediately after a package, for example, 50 degrees C, in a low value even if it
can discover good slide nature, if films contact when the skin temperature just behind shrink is
high, a tear may occur.

[0005] Moreover, if loadings, such as an anti blocking agent, are increased in the above-
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mentioned polypropylene resin constituent so that ********** in the high temperature of a
biaxially oriented film may become low, transparency will get worse remarkably and the
biaxially oriented film obtained will become intolerable [ to practical use ] as a shrink package
wearing film.

[0006] Even if it tries to the quantity of a slipping agent will be increased and, on the other
hand, improve the slide nature of a biaxially oriented film Although the slide nature in a room
temperature is improved, the improvement effect remarkable in the slide nature in high
temperature is not acquired, if the amount of addition of a slipping agent is increased, the
slipping agent itself will shift to a film surface, and there is a problem of making the
transparency of a film get worse on the contrary.

[0007] [ the crystalline polypropylene resin which invention-in-this-application persons inquire
wholeheartedly, and has the xylene meltable part of a specific amount ] An antioxidant, an anti
blocking agent, a specific slipping agent, and specific fatty acid metal salt, To this crystalline
polypropylene resin, or a specific antioxidant, an anti blocking agent, [ the biaxially oriented
film formed from the polypropylene resin constituent which blended the slipping agent and the
synthetic hide ROTARU site with the specific ratio ] it finds out sliding, having a sex and having
the transparency which is not torn even if the product immediately after shrink packaging
contacts in the transportation line and which was moreover excellent, and came to complete
this invention.

[0008]

[Objects of the Invention] While having the slide nature which is not torn even if this invention
tends to solve the problem accompanying the above conventional technology and the product
immediately after shrink packaging contacts in the transportation line It aims at offering the
shrink package wearing film which has the transparency which is the grade which can read the
bar code printed by the content.

[0009]
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[Summary of the Invention] The crystalline polypropylene resin (A) 100 weight part whose
xylene meltable part by which the shrink package wearing film concerning this invention was
measured at 20 degrees C is 10 or less weight %, The antioxidant (B) 0.01 whose **********
measured at 50 degrees C is 1.5 or less - 1.0 weight parts, The anti blocking agent (C) 0.05
with a mean particle diameter of 1-10 micrometers - 0.6 weight part, The slipping agent (D)
0.01 which consists of fatty acid amide with 22-26 carbon atoms - 0.3 weight part, It consists of
a biaxially oriented film formed from the resin composition thing containing fatty acid metal sait
(E) 0.005 - 0.2 weight part and/or the synthetic hide ROTARU site (F) 0.005 - 0.5 weight part.
Hayes (ASTM D 1003) is 5% or less, and this biaxially oriented film is characterized by
Frxkene* measured at 50 degrees C being 1.5 or less.

[0010]

[Detailed Description of the Invention] The shrink package wearing film concerning this
invention is explained concretely hereafter. The shrink package wearing film concerning this
invention consists of crystalline polypropylene resin (A), an anti blocking agent (C) and a
slipping agent (D), and a resin composition thing containing fatty acid metal salt (E) and/or a
synthetic hide ROTARU site (F). [ an antioxidant (B), ]

[0011] As crystalline polypropylene resin (A) used by crystalline polypropylene resin (A) this
invention Specifically Propylene homopolymer; propylene, ethylene, 1-butene, 1-pentene, 4-
methyl 1 - The numbers 3-20alpha of carbon atoms, such as pentene, 1-hexene, and 1-octene
- A crystalline random copolymer or a crystalline block copolymer with olefin etc. is mentioned.

[0012] these crystalline polypropylene resin (A) -- independence -- or two or more sorts can be
combined and it can use. The xylene meltable part by which the crystalline polypropylene resin
(A) used by this invention was measured at 20 degrees C is 7 or less weight % preferably 10
or less weight %, and the degree of crystallinity measured by the X-ray diffraction method is
usually 30 to 70%. If a xylene meltable part to have been measured at 20 degrees C uses
crystalline polypropylene resin (A) which is 10 or less weight %, the biaxially oriented film
obtained has few amounts of shift to the film surface of a xylene soluble component, and they
are excellent in slide nature and anti blocking nature.
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[0013] as crystalline polypropylene resin (A) -- a melt flow rate (MFR;ASTM D 1238 -- 230
degrees C) It is desirable that 2.16kg of loads are 0.5-8g / 10 minutes, and a propylene content
is 90 weight % or more, and it is desirable that especially melt flow rates are 1-5g / 10 minutes,
and a propylene content is 95 to 99 weight %. If the crystalline polypropylene resin (A) which
has a melt flow rate in above-mentioned within the limits is used, the polypropylene resin
constituent obtained is excellent in film moldability, and since it moreover has moderate melt
tension, it can offer the biaxially oriented film which is excellent also in ductility and has the
stable quality. Moreover, if a propylene content uses 90weight % or more of crystalline
polypropylene resin (A}, moderate "waist" will appear in a biaxially oriented film, and packaging
operation will become easy. Since this film has good packaging-machinery aptitude, automatic
packing by a packaging machine becomes easy, and a crack is not easily attached during a
package.

[0014] The manufacture method in particular of the above-mentioned crystalline polypropylene
resin (A) is not restricted. The catalyst for olefin polymerization of a Ziegler type or a
metallocene system can be used for crystalline polypropylene resin (A), for example, and it can
manufacture it by a bulk method, slurry method, a gaseous phase method, etc.

[0015] ********** by which the antioxidant (B} used by antioxidant (B) this invention was
measured at 50 degrees C is 1.5 or less.

[0016] [ this ********** | the coefficient of friction in 50 degrees C/ 1.0 or less film surface made
from polypropylene ] An antioxidant [ for example, for example, the acetone solution in which a
solvent like acetone was dissolved ] It is 0.02g/m2 at antioxidant concentration. It is the value
measured after it set the test sample applied and obtained to the stage which attached the hot
plate to Oriental Energy Machine factory friction measuring apparatus so that it might become,
and the temperature of the stage had been 50 degrees C.

[0017] Usually, though an antioxidant shifts to a film surface, it does not deposit so much.
However, if an antioxidant deposits to a film surface also a small quantity as a result of
invention-in-this-application persons' considering a deposit of an antioxidant, it turns out that
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Tk in 50 degrees C may exceed 1.5. As a result of analyzing this phenomenon, when
e measured at 50 degrees C used the antioxidant exceeding 1.5, it became clear that
e of a film exceeds 1.5. Although it is possible to also use the antioxidant with which
ekt exceeds 1.5 in the satisfactory range in this invention Since it shifts to any film
surface and ********** of a film becomes remarkably high, when it is use, it is desirable to make
it the total quantity of the antioxidant with which ********** exceeds 1.5 become below 0.15
weight part to a crystalline polypropylene resin (A) 100 weight part.

[0018] As an antioxidant (B) used by this invention Specifically, it is 3 and 5-G t. - Butyl 4 -
Hydroxytoluene, 1, 3, 5-tris (4-t-butyl 3-hydroxy 2, 6-dimethylbenzyl) - s - Triazine 2, 4, and 6 -
(1H, 3H, 5H)- Trione, 1, 3, 5-tris (4-hydroxy 3, 5-) G t - Butylbenzyl - s - Phenolic antioxidants,
such as triazine 2 and 4 and 6-(1H, 3H, 5H)-trione; phosphorus system antioxidants, such as a
tris (2, 4-G t - buthylphenyl) FOSU fight, etc. are mentioned.

[0019] These antioxidants (B) are independent, or can be combined two or more sorts and can
be used. In this invention, it is desirable to use a phenolic antioxidant as an antioxidant (B),
and it may use together a sulfur system antioxidant or a phosphorus system antioxidant with a
phenolic antioxidant.

[0020] an antioxidant (B) receives a crystailine polypropylene resin (A) 100 weight part -- a
0.01 - 1.0 weight part -- desirable -- a 0.02 - 0.5 weight part - it is used at a rate of a 0.05 - 0.3
weight part still more preferably.

[0021] moreover, [ ********** measured at 50 degrees C ] as an antioxidant exceeding 1.5
Specifically Tetrakis [methylene 3-(3', 5 'butyl [ - G t - ] 4'-hydroxyphenyl) propionate] methane,
3, 2, 4 and 8, 9-screw [dimethylethyl [ 2-{3-(3-t-butyl 4- hydroxy methylphenyl) propionyloxy}-1
and 1 - J}-tetraoxaspiro [ 10-] [5.5] undecane, 1, 3, 5-bird methyls 2, 4, and 6 - Phenolic
antioxidants, such as tris (3, 5-G t - butyl 4 - hydroxybenzyl) benzene; sulfur system
antioxidants, such as distearyl thiodipropionate, etc. are mentioned.

[0022] 1-10 micrometers of mean particle diameter [ 1-7 micrometers of ] of the anti blocking
agent (C) used by anti blocking agent (C) this invention is 1.5-5 micrometers still more
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preferably preferably. If the anti blocking agent (C) which has mean particle diameter in above-
mentioned within the limits is used, the polypropylene resin constituent which can offer the
shrink package wearing film excellent in blocking resistance and transparency will be obtained.

[0023] As an anti blocking agent (C) used by this invention Specifically Natural silica, various
synthetic silica, a talc, kaolin, synthetic alumina silicate, Inorganic compounds, such as a hide
ROTARU site system compound (example; trade name micro top, Kyowa Chemical industry
make), calcium carbonate, and magnesium oxide, a melanin sy$tem, a
polymethylmethacrylate (PMMA) system organic compound, a silicone resin system organic
compound, etc. are mentioned. Synthetic silica, synthetic alumina silicate, a PMMA system
organic compound, and a silicone resin system organic compound are desirable especially.

[0024] in this invention, an anti blocking agent (C) receives a crystalline polypropylene resin
(A) 100 weight part -- a 0.05 - 0.6 weight part -- it is preferably used at a rate of a 0.1 - 0.4
weight part. If an anti blocking agent (C) is used at an above-mentioned rate, the shrink
package wearing film excellent in blocking resistance and transparency will be obtained.

[0025] The slipping agent {D) used by slipping agent (D) this invention is fatty acid amide with
22-26 carbon atoms, and is saturated fatty acid amide or unsaturated fatty acid amide.

[0026] When fatty acid amide with less than 22 carbon atom is used, the fatty acid amide used
by this invention contains considerably fatty acid amide with less than 18 carbon atom as an
impurity, in order to use natural fatty acid as a raw material. For example, in the case of oleic
amide with 18 carbon atoms which are general fatty acid amide, fatty acid amide with less than
18 carbon atom is contained for the 30-weight % order as an impurity. As for this less than 18
with a number of carbon atoms fatty acid amide, the shift to a film surface deposits very more
preferentially than a component besides early. Since ********** in 50 degrees C may become
high rapidly or a film may whiten when fatty acid amide with less than 18 carbon atom is used,
it becomes impossible therefore, to obtain the shrink package wearing film made into the
purpose by being stabilized.

http://dossier2.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fdossier2%2... 1/11/2008
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[0027] On the other hand, fatty acid amide exceeding 26 carbon atoms must add a lot of fatty
acid, in order to give sufficient slide nature in a room temperature to a film, since the shift
velocity to a film surface becomes very slow.

[0028] As fatty acid amide with 22-26 carbon atoms used as a slipping agent (D) by this
invention Specifically, unsaturated fatty acid amide, such as saturated fatty acid amide; erucic
acid amide (22 carbon atoms), such as behenic acid amide (22 carbon atoms), lignoceric acid
amide (24 carbon atoms), and cerotic acid amide (26 carbon atoms), etc. is mentioned.

[0029] in this invention, a slipping agent (D) receives a crystalline polypropylene resin (A) 100
weight part -- a 0.01 - 0.3 weight part -- it is preferably used at a rate of a 0.03 - 0.2 weight
part. If a slipping agent (D) is used at an above-mentioned rate, the shrink package wearing
film excellent in slide nature and bleeding-proof nature will be obtained.

[0030] [ the crystalline polypropylene resin (A) used by fatty acid metal salt (E) and/or synthetic
hide ROTARU site (F) this invention ] Since the olefin raw material which makes propylene a
principal component is polymerized using various catalysts, In order to stabilize the extant
catalyst residue in resin chemically, it is necessary to use fatty acid metal salt, such as calcium
stearate or magnesium stearate, or a synthetic hide ROTARU site.

[0031] Specifically as fatty acid metal salt (E) used by this invention, it is calcium stearate,
magnesium stearate, zinc stearate, and 12. - Hydroxy calcium stearate etc. is used. Calcium
stearate is desirable especially.

[0032] in this invention, fatty acid metal salt (E) receives a crystalline polypropylene resin (A)
100 weight part -- a 0.005 - 0.2 weight part -- desirable -- a 0.01 - 0.15 weight part - it is used
at a rate of a 0.01 - 0.1 weight part still more preferably. If fatty acid metal salt (E) is used at an
above-mentioned rate, the development of the opening (void) which uses an anti blocking
agent as a nucleus in the case of a stretching process can be prevented, and the biaxially
oriented film excellent in transparency will be obtained.
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[0033] a synthetic hide ROTARU site (F) receives a crystalline polypropylene resin (A) 100
weight part -- a 0.005 - 0.5 weight part -- desirable -- a 0.01 - 0.3 weight part -- itis used at a
rate of a 0.01 - 0.1 weight part still more preferably. If a synthetic hide ROTARU site (F) is
used at an above-mentioned rate, the shrink package wearing film excellent in transparency
will be obtained.

[0034] A well-known weathering stabilizer, an ultraviolet ray absorbent, a spray for preventing
static electricity, a nucleating additive, etc. can be made to contain conventionally besides
each above-mentioned component within limits which do not spoil the purpose of this invention
in the polypropylene resin constituent used by other component this inventions.

[0035] Although not restricted in particular about the preparation methods of the polypropylene
resin constituent used by preparation this invention of a polypropylene resin constituent, the
following preparation methods can be mentioned, for example.

[0036] [ namely, the polypropylene resin constituent used by this invention ] After distributing a
combination component moderately before carrying out melting kneading of crystalline
polypropylene resin (A) and the various above-mentioned combination components by the
Henschel mixer or a tumbler mixer, it is obtained by carrying out melting mixing and pelletizing
with a single axis or a 2 axis kneading machine.

[0037] The shrink package wearing film concerning shrink package wearing film this invention
is a biaxially oriented film of the above polypropylene resin constituents, and has the following
physical properties.

[0038] Hayes (ASTM D 1003) is 5% or less, and ********* of the shrink package wearing film
concerning this invention measured at 50 degrees C is 1.5 or less. Since with [ ******** [ in 50
degrees C] 1.5 [ or less ] a package object can block mutually on a packaging-medium
transportation line or it can prevent becoming difficult to slide on a transportation line, it is
avoidable that the film used for the package is torn. Moreover, if it is less than Hayes 5%, even
if it is after shrink packaging, the bar code stuck on the content, especially the content can be
recognized.
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[0039] ********** in here is the value measured on the conditions whose examination table
temperature is 50 degrees C according to JIS K 7125. Although the thickness of the shrink
package wearing film concerning this invention especially changes with concrete uses and is
not restricted, it is usually 8-40 micrometers.

[0040] After carrying out melting kneading of the pellet of the polypropylene resin constituent
_obtained as mentioned above again and carrying out film fabrication with an inflation-molding
method or T-Di molding method, it can be obtained by the ability to carry out biaxial stretching
of the shrink package wearing film concerning film fabrication and biaxial-stretching method
this invention.

[0041] As the biaxial-stretching method of the above-mentioned film, the biaxial-stretching
method, for example, the simultaneous biaxial-stretching method, a serial biaxial-stretching
method, etc. of the polypropylene resin film currently conventionally performed to usual are
employable. The desirable biaxial-stretching method is a simultaneous biaxial-stretching
method which can extend length and width with sufficient balance. Which method may be used
although the tenter method (the flat method) and the Brawne method (tube process) are one of
this simultaneous biaxial-stretching method.

[0042] Moreover, although especially draw magnification was not necessarily decided, as long
as above haze value and ********** gre satisfied, it is necessary to extend it for the
magnification which is the grade a wrinkle and whose slack are lost in the result after shrink
packaging.

[0043]

[Effect of the Invention] After packing with the shrink package wearing film concerning this
invention, Hayes (ASTM D 1003) is 5% or less, and, as for the film, ********** measured at 50
degrees C is kept or less at 1.5.
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[0044] Therefore, the shrink package wearing film concerning this invention is excellent in slide
nature and transparency, and it has the transparency which can read the bar code printed by
the content while it has the slide nature which is not torn even if the product immediately after
shrink packaging contacts in the transportation line.

[0045]

[Working example] Hereafter, although a work example explains this invention, this invention is
not restricted by these work examples.

[0046] In addition, the component used by the work example and the comparative example is
as follows. crystalline polypropylene resin (1) propylene ethylene random copolymer (PP1)
ethylene content: -- 3.0 weight % MFR (ASTM D 1238 -- 230 degrees C) the xylene measured
at : with a load of 2.16kg 2.5g / 20 degrees C 10-minute -- meltable -- a part -- :2.4 weight %
(2) propylene ethylene random copolymer (PP2) ethylene content:4.0 weight % MFR (ASTM D
1238 -- 230 degrees C) the xylene meltable part:3.5-weight % antioxidant (1) measured for 10
minutes at : with a load of 2.16kg 2.5g / 20 degrees C -- **********.() 4(2) tetrakis [methylene 3-
in t-50 (BHT) degrees C of 3 and 5-G Butyl 4- Hydroxytoluene (3', 5'-) G t - Butyl 4'-
hydroxyphenyl propionate] methane (IRUGANOKKUSU 1010) Trade name IRUGANCKKUSU
1010, ********* in 50 degrees C of Ciba-Geigy Japan: 4.5 anti blocking agent (1) synthesis
silica trade name SAIRISHIA 350 and product mean-particle-diameter [ made from ****
SHIRISHIA ]:1.8-micrometer slipping agent (1) erucic-acid amide (22 carbon atoms) trade
name Neutron S (2) oleic-amide (18 carbon atoms) trade name by Nippon Fine Chemical Co.,
Ltd. Neutron P, Nippon Fine Chemical Co., Ltd. make fatty-acid-metal-salt calcium-stearate

[ (1) ] synthesis hide ROTARU site (1) synthesis hide ROTARU site trade name DHT-4A,
product made from Kyowa Chemical industry

[0047]

[A work example 1] The above-mentioned propylene ethylene random copolymer (PP1) 100
weight part, It is BHT as an antioxidant. Itis [ 0.2 weight part and ] synthetic silica as an anti
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blocking agent. 0.2 weight part, It is erucic acid amide as a slipping agent. Itis [ 0.08 weight
part and ] calcium stearate as fatty acid metal salt. After mixing 0.1 weight part with a Henschel
mixer, Melting kneading was carried out with the resin temperature of 250 degrees C using the
twin screw extruder equipped with the pelletizer, and the polypropylene resin constituent of the
pellet type was obtained.

[0048] After carrying out film fabrication by a tubular film process from the obtained
polypropylene resin constituent, simultaneous biaxial stretching was carried out and the 15-
micrometer-thick biaxially oriented film was obtained. Length was [ 4 times and width of draw
magnification ] 4 times.

[0049] Hayes (ASTM D 1003) was [ ********** in 50 degrees C of the biaxially oriented film
obtained as mentioned above ] 0.65 4.0%. This result is shown in the 1st table.

[0050]

[A work example 2] In the work example 1, the 15-micrometer-thick biaxially oriented film was
obtained like the work example 1 except having used the above-mentioned propylene ethylene
random copolymer (PP2) instead of the propylene ethylene random copolymer (PP1).

[0051] Hayes (ASTM D 1003) was [ ********** in 50 degrees C of the obtained biaxially oriented
film ] 0.82 3.8%. This result is shown in the 1st table.

[0052]

[A work example 3] In the work example 1, the 15-micrometer-thick biaxially oriented film was
obtained like the work example 1 except having made the loadings of calcium stearate into
0.05 weight part.
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[0053] Hayes (ASTM D 1003) was [ ********** in 50 degrees C of the obtained biaxially oriented
film ] 0.95 3.0%. This result is shown in the 1st table.

[0054]

[A comparative example 1] In the work example 1, the 15-micrometer-thick biaxially oriented
film was obtained like the work example 1 except having used above-mentioned
IRUGANOKKUSU instead of BHT.

[0055] Hayes (ASTM D 1003) was [ ********* in 50 degrees C of the obtained biaxially oriented
film ] 2.0 or more 3.6%. This result is shown in the 1st table.

[0056]

[A comparative example 2] In the work example 1, the 15-micrometer-thick biaxially oriented
film was obtained for oleic amide like the work example 1 instead of the erucic acid amide 0.08
weight part except **** for 0.2 weight parts.

[0057] Hayes (ASTM D 1003) was [ ********** in 50 degrees C of the obtained biaxially oriented
film ] 2.0 or more 4.0%. This result is shown in the 1st table.

[0058]

[A comparative example 3] In the work example 1, the 15-micrometer-thick biaxially oriented
film was obtained like the work example 1 except having made the loadings of calcium
stearate into 0.3 weight part.

[0059] Hayes (ASTM D 1003) was [ ********* in 50 degrees C of the obtained biaxially oriented
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film ] 0.6 6.8%. This result is shown in the 1st table.

[0060]

[A comparative example 4] The 15-micrometer-thick biaxially oriented film was obtained like
the work example 1 except having made the loadings of synthetic silica of a work example 1
into 1.0 weight part.

[0061] Hayes (ASTM D 1003) was [ ********** in 50 degrees C of the obtained biaxially oriented
film ] 1.1 9.0%. This result is shown in the 1st table.

[0062]

[A work example 4] The 15-micrometer-thick biaxially oriented film was obtained like the work
example 1 except having made the loadings of the calcium stearate of a work example 1, and
erucic acid amide into 0.05 weight part and 0.1 weight part, respectively.

[0063] Hayes (ASTM D 1003) was [ ********** in 50 degrees C of the obtained biaxially oriented
film] 1.0 2.8%. This result is shown in the 1st table.

[0064]

[A work example 5] The loadings of the calcium stearate of a work example 1 were made into
0 and 02 weight parts, and the 15-micrometer-thick biaxially oriented film was obtained for the
synthetic hide ROTARU site [trade name DHT-4A and product made from Kyowa Chemical
industry] like the work example 1 except **** for 0.03 weight parts.

[0065] Hayes (ASTM D 1003) was [ ********** in 50 degre'es C of the obtained biaxially oriented
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film ] 1.2 2.5%. This result is shown in the 1st table.
[0066]

[Table 1]
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[Translation done.]
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